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Dear Friends, I am extremely proud to introduce you to this very special issue of Bar-Ilan
Today, which focuses entirely on the environment and how we, at Bar-Ilan University, are facing up to the threats of global warming and ecological challenges in Israel and the world at large.
Our responsibility for the earth's environment is a matter I have never taken lightly. Indeed, over the years, I have published a number of articles on the subject, particularly within the context of the Bible and Halacha. The move toward making BIU an environmentally friendly campus is more and more a concern of our leadership. Indeed, the windows in the new Gonda (Goldschmied) Nanomedicine Triplex are coated with a special layer of nanoparticles invented at BIU, making them "self-cleaning" and thus saving the use of our precious water in washing them. "Going green" is not just a slogan at BIU -it is a moral imperative.
Over the next five years, Bar-Ilan University will be recruiting and absorbing 50 new experimental scientists, many of whom will be dedicated to improving the environment on an Israeli and global level. From this environmental scientific hub will radiate more and more doctoral students who will be specializing in the field, enabling us to train the new generations of " cleantech." We are already doing remarkable work on many fronts, as you will read in these pages -from futuristic digital solutions to approaches to bio-terrorism, developing Israel's 'Napa Valley,' 
finding Biblical sources for preserving the environment, implementing legal policies, through solving the problem of global warming by modeling climate change in the oceans.
In these pages, you will also see first-hand how our students are facing up to the 'green' challenge through special advocacy programs aimed at involving youth.
Uniquely at Bar-Ilan you will find efforts to raise our Jewish social awareness about this world-encompassing issue, such as those headed by our Campus Rabbi Shlomo Shefer.
From top down to bottom up, a "green" awareness is upon us.
In this, Israel's 60th anniversary, my prayer is that our country will continue to thrive in an environmentally-responsible atmosphere, while we, at BarIlan University, continue to find new and innovative ways to offer hope for our safe future.
Saving Energythe Digital Way
Y ou are in the mood for ice-cream.
You head for your home material printer, type in the flavor of your choice and within seconds you are enjoying your ice-cream. Is this part of a script from a Star Trek episode? Indeed, no. According to BIU Information Scientist Dr. Asher Idan, within the next decade this scenario will be common-place! Dr. Idan is among a group of scientists whose enthusiasm and ability to think "out of the box" may be the key to preserving our earth's environment. He speaks of two routes to solving today's environmental problems: the modern and the post-modern. "In the former, governments and individuals are responsible for reducing pollution and consumption of oil, gasoline and water. That method is not working," he declares. "I believe in the post-modern lineof-attack, finding the solution outside of the problem."
The post-modern approach realizes that whereas in the 20 th century
Europe and America were the big energy and water-consumers, now the rest of the world has caught up, multiplying the rate of pollution by ten. The solution, Dr. Idan says, is outside the modern industrial world -it is systemic and digital and is dealt with by the field of Information Science.
"There are four stages," says Dr.
Idan. "Web 1.0 refers to the last two decades of the 20 th century, with the development and wide-spread use of the personal computer, cellphone and internet, enabling us to digitalize video, music, newspapers and books. We can now read a 500-page book over the internet and print it on our home printers, thereby cutting the production of hard-cover books, resulting in a saving in the production and shipping of the books and a reduction of pollution." "Web 2.0 is a collective or social intelligence that has been in common use since 2005," continues Dr. Idan. "Here we not only reduce
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the use of paper and of plastic in producing videos and compact disks, but, through advanced techniques of collaboration and video-conferencing involving scientists, educators and businesspeople, we also decrease the pollution created by people traveling by air or land." By 2010 Dr. Idan envisions the move to Web 3.0 -the age of Artificial Intelligence (AI). During this stage many of our connections will be made automatically via internet. For example, you need only type in your name and destination and your computer will do all the organizing and booking of flights, hotel arrangements, carrentals through software agents or bots (robots), who, on the basis of information about you that was previously uploaded, understand your needs. "We will save much more energy and be more productive. AI will make materials much more cost-efficient, better able to harmonize with supply and demand (for instance hotel consumption of food will be better organized)," he says.
It's Web 4.0 that boggles the imagination. According to Dr. Idan, by 2015-20 we will have reached the Nano-tech, Bio-tech, Neurotech age. The merging of Nano-tech and Bio-tech will enable us to download materials, such as a pair of jeans or that dish of ice-cream, on our 'material printers', just as today we download music or videos -a once unimagined achievement. Dr. Idan estimates that use of Nano-tech and Bio-tech will bring about an 80% saving in energy. Neuro-tech exists now, says Dr. Idan. "Soon, we will be able to have a chip inserted into our brains, and drive a car just by thinking, or communicate with other people with similar chips as if we are mindreading, thereby saving a great deal of energy."
If you find the above daunting, consider the alternative. "We cannot solve this new problem in the old ways," concludes Dr. Idan. "We need to find solutions to our environmental issues outside of the box." 6 I n today's world, unconventional warfare commands big headlines. But while the threat looms large, the agent delivering the blow can be very small indeed. In the Bar-Ilan University Department of Chemistry, Prof. Amnon Albeck is working on a "mugshot" of one of the world's tiniest agents of terror: water-borne toxic materials that target a vital process in the human brain.
Prof. Albeck's research relates to enzymes -bio-catalysts that speed up and control chemical reactions in all biological systems -as well as the specialized molecules that inhibit enzyme activity. "One of my projects focuses on the family of enzyme inhibitors that includes nerve gases," says Prof. Albeck, adding that such poisonous compounds are the active ingredients in many agricultural pesticides. "There's a good reason that farmers should use protective clothing when handling these types of chemicals -if they get inside the human body, they can kill you."
The molecules that Prof. Albeck studies disrupt the normal activity of Acetylcholinesterase (AChE), an enzyme that plays a central role in nerve-to-nerve communication. "One neuron communicates with another by sending out a chemical impulse called a neurotransmitter," he explains. "The job of the AChE enzyme is to clear out the channels between the nerve cells, in order to terminate the communication. When nerve gas causes this clearing out activity to be blocked, the result is uncontrolled nerve activity and eventually, death." Unfortunately, the use of nerve gas in bio-terrorism is nothing new. In 1995, members of a cult released nerve gas into the air on a Tokyo subway train, leaving twelve dead and thousands more permanently disabled. Governments from Nazi Germany to modern Iraq have also used nerve gas as part of their weapons arsenal. Where Prof. Albeck's research departs from the wellthumbed bio-defense handbook is his focus on the delivery of nerve gas through the civilian water supply.
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"These compounds are not difficult to manufacture, and it would be relatively easy for a terrorist to tip them into a city reservoir," Albeck says. "In this study, our goal is to determine the best course of action once the contamination is discovered." According to Prof. Albeck, treatment of water-borne threats depends on both chemistry and kinetics. "Before we try to neutralize contaminants, we need to understand them," he says. "How fast do they decompose? Do they break down into dangerous by-products? If we chlorinate the water, will it react with the contaminant to form a product that is even more dangerous? By getting answers to these questions, we increase the chance that our response will be effective while at the same time involve the smallest possible risk to public health."
This practical orientation is somewhat of a departure for Prof. Albeck, a Bar-Ilan graduate who completed his doctorate at the Weizmann Institute of Science and did post-doctoral research at Brandeis University. "During most of my career, I studied enzymes from the more basic, mechanistic point of view," he says, "but I recognize how my laboratory skills might help solve an important problem of national defense. This is not just applied science -it's essential science." Man, he explains, is placed on this world with a clear mandate: "leovdah u le-shomrah"-to tend the Garden and preserve it. He is "neither the owner, nor the master," but "guardian of the globe." When man denies his stewardship and tries to assert absolute dominion through eating forbidden fruit or improper cross-fertilization, the Torah reports devastating consequences: expulsion from Eden, a global flood -an ecodisaster. "These messages are very basic to Judaism and they reverberate throughout the whole of the Halakha," notes Sperber, who, for the past 15 years has served as Judaism's "official" representative to the Alliance of Religions and Conservation (ARC). In his unique representative role, Sperber has been "promoting" Judaism and its view of ecology to his colleagues who include Buddhists, Hindus, Sikhs, Shintoists, Moslems, etc.
The Jerusalem community rabbi who formerly served as the Bar-Ilan Dean of Jewish Studies also addresses the issue of Jewish environmental ethics in his own milieu. In forums such as the modern Orthodox Edah Journal, he calls upon fellow Jews to take an active stance to safeguard the earth -our only home.
Recipient of the 1992 Israel Prize for his achievements in Jewish art, Talmudic history and philology, Prof. Sperber expounds upon the Torah's sensitivity toward the Land and nature:
• We are prohibited from cutting down fruit-bearing trees even during times of war.
• If a tree is sick, we are instructed to paint a sign on it and pray for it. • The Sabbatical Year (Shmitta) laws teach us that it is impossible to exploit the earth without pause -the earth has to gather its strength, in order to remain fertile. Hence, the concept that the Land of Israel is given to us "le-ovdah u leshomrah" -to work and preserve.
• The prohibition of wasting resources (Bal Tashhit) conveys that one does not have the right to destroy things that are in one's possession. Refuse can be used for compost, and waste food-products can be recycled.
• Concerned about the detrimental effects of erosion, the Rabbis set limits about grazing one's goats (today, in the Galilee, where our "neighbors" graze their goats, the rich terrace-culture has been irreparably ruined). I srael is internationally-renowned for its achievements in advanced agricultural technology. Despite the challenges of severe water and land limitations, Israeli agriculture supplies almost all of the country's food needs, while Israel's farmers derive a fifth of their income from the export of fresh produce. Israel's own "Napa Valley" has developed incredibly and includes wineries numbering in the hundreds and ranging in size from small boutiques making a few thousand bottles per year to the largest producing over ten million. Israeli wine is exported to 40 countries on five continents.
Ironically, while we need food to survive, farming can be a destructive human activity: it contributes to food, water and soil pollution, and ecological imbalance, because farmers often treat their crops with harmful chemicals in order to protect them from pests and disease. "As an oceanographer, I try to clarify how water circulation and climate are affected by human activity, as well as wider global forces," Prof. Brenner says. "If we can improve our understanding of the forces acting on the Mediterranean, this will this help us make smarter decisions about how to balance our need for growth and development with the need to preserve our natural resources. At the same time, it will help us create ecologically sound models for the resolution of environmental conflicts." On the following pages we highlight some of the exceptional people, proactive programs and outstanding students, graduates and faculty members that make Bar-Ilan University a vibrant and dynamic center of environmental activities.
Awards, Distinctions and New Appointments
During five decades of dramatic growth and achievement, Bar-Ilan has sought to ensure that as new buildings rise up, the University keeps pace with the "greening" of the campus, through the beautiful landscaping of its grounds. Over the past ten years, this has taken on a second meaning, with the University's Environmental Unit introducing ways to keep the campus environmentally green as well.
"When we began, there were less than 40 paper recycling sacks on campus," says Motty Huminer, who heads the Environmental Unit. "Today there are sacks on every floor of every building -170 in total -and in some buildings staff have their own personal 'waste paper' bins. Bar-Ilan sends around 2 tons of paper per week for recycling."
A year ago, the Environmental Unit began a special project in cooperation with the Public Council for the Prevention of Noise and Pollution in Israel. Through this organization, Bar-Ilan is employing mentally retarded adults to empty the paper recycling sacks on a daily basis. "We are delighted to have this opportunity to make them feel part of the workforce and help integrate them into society," says Huminer.
The Environmental Unit was originally established when the ban on smoking in public places was introduced. Today, in addition to enforcing this ruling, the Unit's responsibilities include carton recycling, collecting old batteries, monitoring the quality of the drinking water, and dealing with complaints regarding air pollution.
"As well as keeping Bar-Ilan clean and green, our efforts have produced a marked increase in awareness regarding environmental issues, and we enjoy the cooperation of everyone on campus. And the effect is not confined to the university grounds. Most of the old batteries deposited in our collection bins are brought in from home," says Huminer, adding. "Our next priority is to involve the wider public in green community projects on campus."
The Way to a Green Campus
Motty Huminer
Green Course, the only nationwide student environmental organization in Israel, is also the largest environmental volunteer organization in the country, focusing on national and local campaigns, greening university campuses, and promoting environmental education. Its volunteers are today's students and youth and tomorrow's environmental leaders.
Founded in 1997 under the auspices of the Society for the Preservation of Nature in Israel, Green Course's student membership now numbers over 6,000 volunteers in 26 university and college campuses across Israel, and includes an alumni chapter.
As a student-based, grassroots organization Green Course's mission is to educate the future leadership of Israel, instilling in them an awareness of environmental concern.
Projects include energy, transportation, pollution, water, campus greening, and so on.
Green Course aims to put the environment high on the public agenda. One public campaign has helped initiate the Clean Air Act, a law similar to those in the United States and Europe aimed at lowering industrial air-pollution, which has now passed its first stage in parliament.
On the Bar-Ilan campus a small but growing active Green Course group promotes awareness about the environment. The group meets twice a month and also participates in Green Course's national activities and conferences. Landscape Engineer -notes that much of the work begins months prior to the seventh year, e.g. pruning trees, time-release fertilization, and of course planting. Yet sometimes there are surprises, says Rabbi Shefer, recalling that during a previous Shmitta cycle, road construction necessitated the uprooting of several Australian trees being studied by a Bar-Ilan professor. "We didn't want them to die so we transferred them with lots of dirt to a hothouse."
In addition to the special Sabbatical concerns, the Campus Rabbi's Office promotes a flourishing of ongoing Jewish activities drawing hundreds of students, including special Shabbat and Holiday programs; extracurricular Jewish studies classes; public gathering on Rosh Hodesh Nissan to recite the traditional blessing on flowering trees; publication of Parashat Shavuah sheets featuring scholarly insights of topflight BIU professors, put out jointly with the Faculty of Jewish Studies and Basic Jewish Studies, and disseminated throughout Israel and via the Internet. The affable Rabbi Shefer is highly visible on campus, an eloquent speaker at official University events. Asked recently to reflect on the significance of the Sabbatical Year, he enthuses, "Shmitta is the great equalizer -the fruits of the land are available to everyone, to both rich and poor." He explains that we are instructed to stop, recharge and start anew. "This is Judaism at its greatest -in fact, there are those in contemporary Israeli society who think we should apply the Sabbatical Year concept with its emphasis on spiritual renewal and social concerns to high tech and other sectors," says BarIlan's dynamic Campus Rabbi.
Perach, a countrywide "big brother" tutoring project, couples disadvantaged schoolchildren with college students in a win-win combination. The project aims to give these children the opportunity to realize their potential, and to narrow social and educational gaps in Israeli society. It provides enrichment programs in schools and assists the "tutors" in financing their own tuition fees.
One such enrichment program, Perach Teva (teva = nature), aims to teach children about the Land of Israel and the environment. It runs in eleven schools in the center of the country, with 22 tutors and 160 children.
Bar-Ilan students Natanella Vider and Udi Maman run the Perach Teva program in the Oranim Elementary School in Petach Tikva. Their group of twenty-one enthusiastic 4th and 5th graders meets once a week for two hours in the afternoon. "We try to make as much as possible of the study material 'hands-on' -to hold their attention and make the learning fun -and every couple of months the group goes out on a trip." "Many of the children know very little about the environment. We aim to inject as much variety as possible and make the learning material relevant to every day life. For example, in the winter we looked at topics such as migrating birds and seasonal flowers," says Udi.
"Just before Chanukah we taught the children about bees and honey. I used to work with a beekeeper, and he generously gave us a quantity of beeswax so that the delighted children could make their own Chanukah candles," adds Natanella.
Udi and Natanella both feel that it is not only the children who benefit from this weekly interaction. "This program is enriching us as well. We are not teachers and so the children respond to us more as older siblings -they are more open with us and we have the chance to empower the weaker ones by encouraging them to recognize and nurture their individual strengths." Among the projects in the pipeline is the establishment of a center for renewable energy based on technologies which utilize sun and wind power. "The southern part of Israel enjoys sunshine all year round, a natural resource which we hope can be harnessed to provide energy," she adds.
Plans also include a technological incubator at Sde Boker to develop solutions for water shortage, conservation and quality. In the Galilee town of Bet She'an, a future project is planned for converting garbage into energy. "Going green is crucial to Israel's future development, and our office is committed to prioritizing environmental issues as part of our strategic agenda," says Orly.
The recent prestigious appointment follows a string of senior positions in numerous municipal and government ministry offices, including immigrant absorption, health, the office for Jerusalem affairs, national infrastructures, and others. As an alternative to replacing the entire framework, Ricor will be able to install the new technology into the existing system without adding to the unsightly current structures already damaging the environment and saving Americans millions of dollars in tax money. Recently, Prof. Dubinsky and his colleagues from around the world gathered at a workshop on the shores of the Red Sea in Eilat in order to monitor these trends -an important process they began thirty years ago. The results produced by the workshop will allow better intercollaboration and improved quality control needed for creating a synoptic view of processes related to changes in global aquatic primary productivity on a worldwide basis.
Prof. Dubinsky is no stranger to the southernmost region of Israel. Together with Bar-Ilan's Dr. David Illuz, he is leading the Israeli side of a NATO-funded joint JordanianTurkish-Israeli project focusing on the impact of dust storms reaching the Red Sea and the Gulf of Eilatfrom deserts as far away as the Sahara -on different life forms in the Gulf of Eilat. Global warming, he says, has led to a wide-scale desertification process, resulting in an increase in the frequency and intensity of dust storms. "This collaboration of marine scientists in monitoring changes in the quality of the waters of the Gulf is aimed at the conservation and restoration of the region's spectacular coral reefs, while underscoring the value of peaceful collaboration with our neighbors," says Prof. Dubinsky. 
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